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Description

TECHNICAL FIELD

[0001] The present invention relates to a parking brake
system configured to electrically control a parking brake
of a vehicle.

BACKGROUND ART

[0002] Heretofore, vehicles have employed mechani-
cal parking brakes operated with pedals and levers. In
recent years, vehicles have employed electric parking
brakes configured to actuate the parking brakes by
switching operations (see, for example, Patent Docu-
ment 1). In such an electric parking brake, the parking
brake can be actuated and released by the operations
on the switch at the driver’s seat.
[0003] According to the electric parking brake system
disclosed in Patent Document 1, the parking brake is
actuated via an electric actuator.

PRIOR ART DOCUMENT

Patent Document

[0004] Patent Document 1: Japanese Laid-Open Pat-
ent Publication No. 2007-326516. Further state of the art
is EP 1 731 394 A1 and DE 602 08 804 T2. EP 1 731
394 A1 discloses a parking brake system for electrically
controlling a parking brake of a vehicle, the parking brake
system comprising a parking brake provided for each of
the two wheels of at least one axle of the vehicle; an air
dryer controller provided to an air dryer to electrically con-
trol the parking brake, the air dryer being configured to
dry compressed air for use in the parking brake; a pres-
sure sensor configured to detect a pressure value of the
dry compressed air that is supplied to the parking brake;
and an actuator for each axle of the vehicle, that is sup-
plied with a parking brake and configured to actuate the
parking brake with the compressed air in accordance with
an electric signal from the air dryer controller. The actu-
ator arrangement according to EP 1 731 394 A1 has two
solenoid valves, which are configured to control the sup-
ply of compressed air to the parking brake.
[0005] DE 602 08 804 T2 discloses a further parking
brake system for electrically controlling a parking brake
of a vehicle with an actuator arrangement with one sole-
noid valve.

SUMMARY OF THE INVENTION

Problem solved by the invention:

[0006] Large vehicles such as trucks and trailers em-
ploy air brakes in which compressed air is used. There
is a demand for a parking brake system configured to
electrically control a parking brake in which an air brake

is used.
[0007] An objective of the present invention is to pro-
vide a parking brake system capable of performing elec-
tric control in a configuration where an air brake is em-
ployed.

Means for solving the problem:

[0008] Means for achieving the above objective and
advantages thereof will now be described.
[0009] To achieve the foregoing objectives and in ac-
cordance with one aspect of the present invention, a park-
ing brake system for electrically controlling a parking
brake of a vehicle is provided. The parking brake system
includes a parking brake provided for each of the two
wheels of at least one axle of the vehicle, an air dryer
controller, and an actuator. The air dryer controller is pro-
vided to an air dryer to electrically control the parking
brake. The air dryer is configured to dry compressed air
for use in the parking brake. The actuator is provided for
each axle of the vehicle, that is supplied with a parking
brake, to actuate the parking brake with the compressed
air in accordance with an electric signal from the air dryer
controller.
[0010] With the above configuration, the air dryer con-
troller electrically controls the parking brake via the ac-
tuator. More specifically, the air dryer controller actuates,
by an electric signal, the actuator provided to the axle,
and the actuator actuates the parking brake. Therefore,
in a configuration where an air brake is used, the parking
brake is electrically controllable.
[0011] In the above described parking brake system,
the actuator includes a solenoid valve that controls sup-
ply of the compressed air to the parking brake, and a
driver configured to actuate the parking brake by electri-
fying the solenoid valve based on the electric signal from
the air dryer controller. The driver is electrically connect-
ed to the solenoid valve and actuates the parking brake
by electrifying the solenoid valve.
[0012] With the above configuration, by electrifying the
solenoid valve with the driver, the parking brake is actu-
ated with the compressed air.
[0013] In the above described parking brake system,
the air dryer controller is preferably connected to an in-
vehicle network configured to transmit data of mutually
connected devices, and acquires operation information
of the parking brake through the in-vehicle network.
[0014] With the above configuration, the air dryer con-
troller easily acquires the operation information of the
parking brake through the in-vehicle network.
[0015] In the above described parking brake system,
the air dryer controller preferably performs failure detec-
tion through the in-vehicle network, and maintains current
status of the parking brake when detecting a failure.
[0016] With the above configuration, when a failure is
detected, the current status of the parking brake is main-
tained. Therefore, even when a failure (e.g., failure in the
supply of the compressed air) occurs, a safe operation
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is realized by maintaining the current status.

EFFECTS OF THE INVENTION

[0017] According to the present invention, the electric
control of a parking brake is realized in a configuration
where an air brake is used.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 schematically illustrates the configuration of a
brake system provided to a tractor and trailer.
Fig. 2 is a block diagram illustrating the configuration
of the brake system.
Fig. 3 is a flowchart illustrating operations of a park-
ing brake system.
Fig. 4 is a flowchart illustrating operations of the park-
ing brake system.
Fig. 5 is a flowchart illustrating operations of the park-
ing brake system.
Fig. 6 is a flowchart illustrating operations of the park-
ing brake system.
Fig. 7 is a flowchart illustrating operations of the park-
ing brake system.
Fig. 8 is a flowchart illustrating operations of the park-
ing brake system.
Fig. 9 is a diagram illustrating a parking brake system
according to a modification.

MODES FOR CARRYING OUT THE INVENTION

[0019] With reference to Figs. 1 to 8, a description will
be given of an embodiment of a parking brake system
applied to a brake system for an articulated vehicle. The
brake system includes both a parking brake and a service
break, which are air brakes deriving their driving source
from the compressed dry air. The articulated vehicle is
exemplarily a combination of vehicles where a tractor is
connected to a trailer.
[0020] As shown in Fig. 1, a tractor 1 towing a trailer 2
includes two wheels at each of an axle WF for front
wheels and an axle WR for rear wheels. Each wheel of
the front-wheel axle WF of the tractor 1 has a service
brake chamber 6 that provides only a service brake. Each
wheel of the rear-wheel axle WR has a spring brake
chamber 7 that provides a service brake and a parking
brake. The trailer 2 includes two axles of a first axle W1
and a second axle W2. Each of the first axle W1 and the
second axle W2 is provided with two wheels, and each
wheel of the trailer 2 has the spring brake chamber 7 that
provides the service brake and the parking brake.
[0021] The tractor 1 includes an engine 3, a compres-
sor 4, and an air dryer 5. The compressor 4 is driven by
the power from the engine 3. The air dryer 5 dries the
compressed air fed by the compressor 4, and feeds the
service brake chamber 6 and the spring brake chamber

7 with the compressed dry air via tanks (not shown).
[0022] The axles WR, W1, and W2 are each provided
with an actuator 12 configured to actuate the parking
brake. The actuator 12 is controlled by an air dryer elec-
tronic control unit (ECU) 11 provided to the air dryer 5,
and the air dryer ECU 11 serves as an air dryer controller.
[0023] As shown in Fig. 2, the actuator 12 includes a
parking brake circuit 14 configured to actuate the parking
brake, and a driver 13 configured to electrify the parking
brake circuit 14 in accordance with an electric signal from
the air dryer ECU 11 for actuating the parking brake. The
parking brake circuit 14 includes a parking valve PV (a
solenoid valve) and a test position valve TPV. The driver
13, which derives its power source from a battery (not
shown), electrifies the parking valve PV and the test po-
sition valve TPV included in the parking brake circuit 14
in accordance with the electric signal from the air dryer
ECU 11.
[0024] The brake system is connected with either a
twenty-first port P21 or a twenty-second port P22, a twen-
ty-third port P23, and a twenty-fifth port P25, which are
configured to deliver the compressed dry air from the air
dryer 5. The twenty-first port P21 or the twenty-second
port P22 is connected to a service brake circuit 15. The
twenty-third port P23 is connected to a trailer control
valve TCV. The twenty-fifth port P25 is connected to the
parking brake circuit 14. The trailer control valve TCV is
a valve connected to a brake provided to the trailer 2 and
configured to control the brake of the trailer 2.
[0025] The parking brake circuit 14 is a circuit that ac-
tuates the spring brake chamber 7 via the driver 13 driven
by the control of the air dryer ECU 11. The parking brake
circuit 14 includes the parking valve PV, a shuttle valve
SV, a first relay valve RV1, the test position valve TPV,
and a pressure sensor PU.
[0026] The parking valve PV is a three-port three-po-
sition solenoid valve which shifts to any one of a filling
position, a neutral position, and a discharge position de-
pending on the conditions of the vehicle or the like. The
parking valve PV includes a first solenoid S1 that shifts
the parking valve PV to the filling position. The first so-
lenoid S1 is electrified by the air dryer ECU 11 via the
driver 13. When the first solenoid S1 is electrified via the
driver 13, the parking valve PV is shifted to the filling
position. At the filling position, the parking valve PV de-
livers to the downstream side the compressed dry air
delivered from the twenty-fifth port P25.
[0027] The parking valve PV also includes a second
solenoid S2 that shifts the parking valve PV to the dis-
charge position. The second solenoid S2 is electrified by
the air dryer ECU 11 via the driver 13. When the second
solenoid S2 is electrified via the driver 13, the parking
valve PV is shifted to the discharge position. At the dis-
charge position, the parking valve PV discharges the
compressed dry air on the downstream side to the out-
side.
[0028] When neither the first solenoid S1 nor second
solenoid S2 of the parking valve PV is electrified, the
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parking valve PV is shifted to the neutral position. At the
neutral position, the parking valve PV blocks the supply
of the compressed dry air from the twenty-fifth port P25.
[0029] The shuttle valve SV has two supply ports of a
first supply port P1 and a second supply port P2, and an
output port P3. The output port P3 is connected to the
first relay valve RV1. The first supply port P1 is connected
to the twenty-fifth port P25 via the parking valve PV. The
second supply port P2 is connected to the service brake
circuit 15. The shuttle valve SV delivers through the out-
put port P3 the compressed dry air of the supply port P1
or P2, whichever exhibits the higher pressure, and blocks
the other one of the supply ports P1 and P2.
[0030] The first relay valve RV1 delivers the com-
pressed air from the twenty-fifth port P25 to a second
control chamber 7b through the shuttle valve SV. The
second control chamber 7b controls the parking brake of
the spring brake chamber 7 by the compressed dry air
delivered from the shuttle valve SV. Further, when the
supply of the compressed dry air from the shuttle valve
SV is stopped, the first relay valve RV1 discharges the
compressed dry air from the second control chamber 7b,
and actuates the parking brake.
[0031] The test position valve TPV, which is a three-
port two-position solenoid valve, delivers the com-
pressed dry air delivered from the twenty-fifth port P25,
to the trailer control valve TCV positioned further down-
stream than the test position valve TPV, through the park-
ing valve PV, when the test position valve TPV is not
electrified. The test position valve TPV includes a third
solenoid S3 configured to drive the test position valve
TPV. The third solenoid S3 is electrified by the air dryer
ECU 11 via the driver 13. When the third solenoid S3 is
electrified, the third solenoid S3 delivers the compressed
dry air delivered from the twenty-fifth port P25, to the
trailer control valve TCV without having the air pass
through the parking valve PV. When the third solenoid
S3 is not electrified, the third solenoid S3 delivers the
compressed dry air delivered from the parking valve PV,
to the trailer control valve TCV.
[0032] The trailer control valve TCV is a valve that de-
livers to the trailer 2 the compressed dry air having
passed through the parking brake circuit 14 and the com-
pressed dry air having passed through the service brake
circuit 15. The trailer control valve TCV includes an elev-
enth port P11 for the service brake of the trailer 2, a forty-
third port P43 connected to the test position valve TPV,
and a forty-first port P41 or a forty-second port P42 con-
nected to the service brake circuit 15. The eleventh port
P11 is connected to the twenty-third port P23 of the air
dryer 5. An air tank T1 may be provided at a position
between the twenty-third port P23 and the eleventh port
P11 as needed.
[0033] The trailer control valve TCV further includes a
twelfth port P12 configured to actuate the service brake
of the trailer 2, and a twenty-second port P22 configured
to actuate the parking brake of the trailer 2. When the
compressed dry air delivered from the service brake cir-

cuit 15 is inputted through the forty-first port P41 or the
forty-second port P42, the trailer control valve TCV de-
livers the compressed dry air to the service brake circuit
(not shown) of the trailer 2 via the twelfth port P12. When
the compressed dry air is inputted from the test position
valve TPV to the forty-third port P43, the trailer control
valve TCV delivers the compressed dry air through the
twenty-second port P22 to an emergency valve (not
shown) of the trailer 2, and actuates the parking brake
of the trailer 2.
[0034] The pressure sensor PU detects the pressure
in the supply path of the compressed dry air between the
first relay valve RV1 and the second control chamber 7b.
The pressure sensor PU converts the detected pressure
value to an electric signal, and transmits the electric sig-
nal to the air dryer ECU 11 via the driver 13.
[0035] Next, the service brake circuit 15 will be de-
scribed. The service brake circuit 15 includes a brake
valve BV connected to a brake pedal BP, a pressure
switch PSW, a second relay valve RV2, and an air tank
T2.
[0036] The brake valve BV is connected to the forty-
first port P41 or forty-second port P42 of the trailer control
valve TCV. At a non-actuating position where the brake
pedal BP is not stepped on, the brake valve BV discharg-
es the compressed dry air through a first supply line be-
tween the brake valve BV and the forty-first port P41 or
forty-second port P42 of the trailer control valve TCV.
When the brake pedal BP is stepped on, the brake valve
BV connects the twenty-first port P21 or twenty-second
port P22 of the air dryer 5 with the forty-first port P41 or
forty-second port P42 of the trailer control valve TCV,
and fills the first supply line with the compressed dry air
delivered from the twenty-first port P21 or twenty-second
port P22 of the air dryer 5. The brake valve BV also chang-
es the delivery amount of the compressed dry air in ac-
cordance with the stepped amount of the brake pedal BP.
[0037] The pressure switch PSW is provided to the first
supply line. The pressure switch PSW is switched on
when the pressure has reached the upper limit value
(e.g., 450 kPa) or more, and outputs an electric signal to
a brake lamp BL to turn on the brake lamp BL. The upper
limit value of the pressure switch PSW may be suitably
changed.
[0038] A second supply line is branched from an up-
stream line of the brake valve BV, and is positioned be-
tween the twenty-first port P21 or twenty-second port P22
of the air dryer 5 and a first control chamber 7a. The
second supply line is provided with the second air tank
T2 and the second relay valve RV2. The first control
chamber 7a controls the service brake of the spring brake
chamber 7. The second air tank T2 temporarily stores
the compressed dry air delivered from the twenty-first
port P21 or twenty-second port P22 of the air dryer 5.
The second relay valve RV2 is a pilot valve driven by the
supply of the compressed dry air from the first supply line
that connects the twenty-first port P21 or twenty-second
port P22 of the air dryer 5 to the trailer control valve TCV.
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When no compressed dry air is supplied from the first
supply line (i.e., when the brake pedal BP is not stepped
on), the second relay valve RV2 discharges the com-
pressed dry air contained in a portion of the second sup-
ply line between the second relay valve RV2 and the first
control chamber 7a. When the compressed dry air is sup-
plied from the first supply line (i.e., when the brake pedal
BP is stepped on), the second relay valve RV2 fills the
portion of the second supply line between the second air
tank T2 and the first control chamber 7a with the com-
pressed dry air from the second air tank T2. As a result,
the service brake is actuated.
[0039] The second supply line is provided with a pres-
sure control valve PCV. The pressure control valve PCV
controls the pressure, thereby controlling the braking ef-
fect of the service brake while the brake pedal BP is being
stepped on.
[0040] The brake lamp BL is connected to an ABSECU
30 configured to control an antilock brake system (ABS),
and outputs an electric signal to the ABSECU 30 when
the pressure switch PSW is switched on. The ABSECU
30 controls the service brake via the pressure control
valve PCV depending on the conditions of the vehicle.
[0041] The air dryer ECU 11 and the ABSECU 30 are
connected to each other via an in-vehicle network NW
such as a CAN for transmitting the data of mutually con-
nected devices. The ABSECU 30 transmits to the air dry-
er ECU 11 the operating conditions of the service brake
via the in-vehicle network NW. The in-vehicle network
NW is further connected with a display 20 configured to
control a vehicle-indoor instrument panel and a buzzer
for outputting a warning sound. In the vicinity of the driv-
er’s seat is provided an electric parking brake switch
EPBSW operated by the driver. When the electric parking
brake switch EPBSW is switched on, the display 20 trans-
mits an ON signal to the air dryer ECU 11 and the like
via the in-vehicle network NW. Upon acquiring the oper-
ation information of the electric parking brake switch
EPBSW via the in-vehicle network NW, the air dryer ECU
11 actuates the parking brake. Further, the air dryer ECU
11 performs failure detection via the in-vehicle network
NW, and maintains the current status of the parking brake
when a failure is detected.
[0042] Next, the operations of the parking brake circuit
14 will be described with reference to Fig. 2.
[0043] The parking valve PV is driven by the driver 13.
When the first solenoid S1 is electrified, the parking valve
PV is shifted to the filling position. At the filling position,
the compressed dry air delivered from the air dryer 5 is
further delivered to the forty-third port P43 of the trailer
control valve TCV through the test position valve TPV.
Further, the compressed dry air delivered from the air
dryer 5 is supplied to the first supply port P1 of the shuttle
valve SV via the supply line branched from a portion be-
tween the parking valve PV and the test position valve
TPV. When the brake pedal BP is not stepped on, the
compressed dry air is discharged through the supply line
(the second supply line) of the service brake circuit 15

connected to the second supply port P2. Thus, the up-
stream side of the shuttle valve SV exhibits the higher
pressure. Therefore, the shuttle valve SV delivers the
compressed dry air to the first relay valve RV1 through
the deliver port P3 in accordance with the pressure of
the first supply port P1. With this operation, the first relay
valve RV1 delivers the compressed dry air of the twenty-
fifth port P25 to the second control chamber 7b.
[0044] The driver 13 shifts the parking valve PV to the
neutral position when an error occurs at electric control
lines and the like of the air dryer ECU 11. Further, when
the pressure value detected by the pressure sensor PU
is in conformity with the braking mode suited to the con-
ditions of the vehicle, the driver 13 also shifts the parking
valve PV to the neutral position. When the pressure value
is not in conformity with the braking mode, the driver 13
electrifies the parking valve PV. The parking valve PV
remains at the neutral position even after the power
source such as the engine has been stopped and the
parking brake has been actuated, in order to maintain
the conditions where the parking brake has been actu-
ated.
[0045] When the parking valve PV is shifted by the driv-
er 13 to the neutral position, the parking valve PV blocks
the supply line from the twenty-fifth port P25 to the test
position valve TPV through the parking valve PV, and
the supply line connected to the shuttle valve SV. At this
time, when the test position valve TPV is electrified, the
compressed dry air from the twenty-fifth port P25 of the
air dryer 5 is delivered to the forty-third port P43 of the
trailer control valve TCV through the test position valve
TPV.
[0046] When the brake pedal BP is not stepped on with
the parking valve PV shifted to the neutral position, the
upstream side of the shuttle valve SV exhibits relatively
high pressure. When the brake pedal BP is stepped on,
the downstream side of the shuttle valve SV exhibits rel-
atively high pressure. Therefore, the compressed dry air
is supplied to the first relay valve RV1 at the flow rate
conforming to the pressure at the upstream side. With
this operation, the compressed dry air is supplied from
the twenty-fifth port P25 of the air dryer 5 to the second
control chamber 7b.
[0047] When the test position valve TPV is not electri-
fied with the parking valve PV located in the discharge
position, the compressed dry air is discharged from the
supply line connecting the test position valve TPV with
the trailer control valve TCV, through the parking valve
PV. With this operation, the trailer control valve TCV de-
livers the compressed dry air from the twenty-second port
P22 and actuates the emergency valve (not shown) for
the trailer 2. As a result, an emergency brake for the
trailer 2 is actuated.
[0048] When the parking valve PV is shifted to the dis-
charge position by the driver 13, the compressed dry air
is discharged from the supply line connected to the shut-
tle valve SV. When the brake pedal BP is not stepped
on, the upstream pressure of the shuttle valve SV is in
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equilibrium with the downstream pressure of the shuttle
valve SV, and the supply of the compressed dry air to
the first relay valve RV1 is stopped. As a result, the com-
pressed dry air within the second control chamber 7b is
discharged through the first relay valve RV1, and a spring
of the spring brake chamber 7 returns to the original po-
sition, thereby actuating the parking brake.
[0049] Further, in the supply line from the parking valve
PV to the trailer control valve TCV, the compressed dry
air is discharged from the parking valve PV. With this
operation, the trailer control valve TCV supplies the com-
pressed dry air from the twenty-second port P22 and ac-
tuates the emergency valve for the trailer 2.
[0050] Next, the operations of the entire brake system
will be described with reference to Figs. 3 to 8.

<Start of Operation>

[0051] The operations from the parking status to the
release of the parking brake will be described with refer-
ence to Fig. 3. Typically in the parking status, no com-
pressed dry air is supplied to the second control chamber
7b, and the spring keeps the parking brake in operation.
[0052] When the ignition (IG) is switched on (ON sta-
tus) (step S1), the air dryer ECU 11 is activated in the
brake system (step S2).
[0053] The air dryer ECU 11 first determines whether
the air dryer ECU 11 is in a normal mode (step S3). More
specifically, the air dryer ECU 11 determines whether the
air dryer ECU 11 is normally operable. As a result, when
determining that the air dryer ECU 11 is not in a normal
mode (i.e., an error occurs) (step S3: NO), the air dryer
ECU 11 actuates an electric parking brake (EPB) (step
S11).
[0054] Subsequently, in order to recover to the normal
mode, the air dryer ECU 11 reboots the air dryer ECU
11 (step S12), and repeats this process until the air dryer
ECU 11 recovers to the normal mode (step S13: NO).
The air dryer ECU 11 repeats the rebooting multiple times
(four times in this example) (step S13: YES), and causes
the display 20 to display an error code "E1" indicative of
the air dryer 5 having an error (step S14).
[0055] In contrast, determining that the air dryer ECU
is in the normal mode (step S3: YES), the air dryer ECU
11 determines whether the electric parking brake (EPB)
is in operation (step S4). When determining that the elec-
tric parking brake (EPB) is not in operation (step S4: NO),
the air dryer ECU 11 proceeds to step S11.
[0056] When determining that the electric parking
brake (EPB) is in operation (step S4: YES), the air dryer
ECU 11 determines whether the pressure of the parking
brake circuit is less than the upper limit value (450 kPa
in this example) (step S5). More specifically, when the
pressure of the parking brake circuit as detected by the
pressure sensor PU is less than 450 kPa, it is determined
that the parking brake is in operation with the spring of
the spring brake chamber 7. As a result, when determin-
ing that the pressure of the parking brake circuit is 450

kPa or more (step S5: NO), the air dryer ECU 11 repeat-
edly makes the determinations until the pressure of the
parking brake circuit becomes less than 450 kPa (step
S15: NO). When determining that the pressure of the
parking brake circuit is 450 kPa or more after repeating
the determination multiple times (four times in this exam-
ple) (step S15: YES), the air dryer ECU 11 causes the
display 20 to display an error code "E3" indicative of the
parking brake circuit 14 having an error (step S16).
[0057] In contrast, when determining that the pressure
of the parking brake circuit is less than 450 kPa (step S5:
YES), the air dryer ECU 11 determines whether the dis-
play 20 is displaying "Parking On" (step S6). As a result,
when determining that the display 20 is not displaying
"Parking On" (step S6: NO), the air dryer ECU 11 causes
the display 20 to display an error code "E5" indicative of
the display 20 having an error, or alerts the driver to the
error by sound or the like (step S17).
[0058] When determining that the display 20 is display-
ing "Parking On" (step S6: YES), the air dryer ECU 11
determines whether, for example, the vehicle speed is 0
km/h in order to determine that the vehicle is not traveling
(step S7). As a result, when determining that the vehicle
speed is not 0 km/h (step S7: NO), the air dryer ECU 11
then proceeds to step S16.
[0059] In contrast, when determining that the vehicle
speed is 0 km/h (step S7: YES), the air dryer ECU 11
determines whether the pressure of the service brake
circuit 15 is more than 450 kPa (step S8). More specifi-
cally, when the pressure switch PSW detects a pressure
that is greater than the upper limit value (450 kPa), the
pressure of the service brake circuit 15 is greater than
450 kPa. Thus, it is determined that the brake pedal BP
is being stepped on. As a result, when determining that
the pressure of the service brake circuit 15 is 450 kPa or
less (step S8: NO), the air dryer ECU 11 repeats steps
S11 to S13. When having repeated the determination
multiple times (four times in this example) (step S18: NO)
to determine that the pressure of the service brake circuit
15 is 450 kPa or less (step S18: YES), the air dryer ECU
11 causes the
display 20 to display an error code "E4" indicative of the
service brake circuit 15 having an error (step S19).
[0060] When determining that the pressure of the serv-
ice brake circuit 15 is greater than 450 kPa (step S8:
YES), the air dryer ECU 11 determines whether the driver
wears the seat belt at the driver’s seat (step S9). When
determining that the driver does not wear the seat belt
at the driver’s seat (step S9: NO), the air dryer ECU 11
repeatedly makes the determination.
[0061] In contrast, when determining that the driver
wears the seat belt at the driver’s seat (step S9: YES),
the air dryer ECU 11 makes a preparation for releasing
the electric parking brake (EPB) (step S10). More spe-
cifically, when the vehicle speed reaches a predeter-
mined value or more with the accelerator pedal stepped
on, the air dryer ECU 11 automatically releases the park-
ing brake. Alternatively, when the electric parking brake
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switch EPBSW is manually operated, the air dryer ECU
11 releases the parking brake based on such a manual
operation.

<Manual Operation>

[0062] Next, operations to be performed when the elec-
tric parking brake switch EPBSW is manually operated
will be described with reference to Fig. 4. These opera-
tions are commenced with the trigger being the continu-
ation of the press operation or the pull operation on the
electric parking brake switch EPBSW.
[0063] The air dryer ECU 11 determines whether the
electric parking brake switch EPBSW is in operation (step
S21). More specifically, the air dryer ECU 11 determines
whether the electric parking brake switch EPBSW has
been operated to actuate the parking brake. When de-
termining that the electric parking brake switch EPBSW
is not in operation (step S21: NO), the air dryer ECU 11
proceeds to step S26.
[0064] In contrast, when determining that the electric
parking brake switch EPBSW is in operation (step S21:
YES), the air dryer ECU 11 actuates the electric parking
brake (EPB) at step S22.
[0065] Subsequently, the air dryer ECU 11 determines
whether the pressure of the parking brake circuit 14 is
less than 450 kPa (step S23). More specifically, when
the pressure of the parking brake circuit 14 as detected
by the pressure sensor PU is less than 450 kPa, it is
determined that the parking brake is in operation with the
spring of the spring brake chamber 7. As a result, when
determining that the pressure of the parking brake circuit
is 450 kPa or more (step S23: NO), the air dryer ECU 11
repeatedly makes the determination until the pressure of
the parking brake circuit 14 becomes less than 450 kPa
(step S29: NO). When having repeated the determination
multiple times (four times in this example) to determine
that the pressure of the parking brake circuit 14 is 450
kPa or more (step S29: YES), the air dryer ECU 11 caus-
es the display 20 to display the error code "E3" indicative
of the parking brake circuit 14 having an error (step S30).
[0066] When determining that the pressure of the park-
ing brake circuit 14 is less than 450 kPa (step S23: YES),
the air dryer ECU 11 determines whether the display 20
is displaying "Parking On" (step S24). As a result, when
determining that the display 20 is not displaying "Parking
On" (step S24: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E5" indicative of the
display 20 having an error or alerts the driver to the error
by sound or the like (step S31).
[0067] In contrast, when determining that the display
20 is displaying "Parking On" (step S24: YES), the air
dryer ECU 11 determines whether the vehicle speed is
0 km/h (step S25). More specifically, the air dryer ECU
11 determines that the vehicle is not traveling. When de-
termining that the vehicle speed is not 0 km/h (step S25:
NO), the ECU 11 proceeds to step S30.
[0068] When determining that the vehicle speed is 0

km/h (step S25: YES), the air dryer ECU 11 determines
whether the pressure of the service brake circuit 15 is
greater than 450 kPa (step S26). More specifically, when
the pressure switch PSW detects a pressure that is great-
er than the upper limit value (450 kPa), it is determined
that the brake pedal BP is being stepped on with the
pressure of the service brake circuit 15 being greater
than 450 kPa. When determining that the pressure of the
service brake circuit 15 is 450 kPa or less (step S26: NO),
the air dryer ECU 11 repeats the determination multiple
times (four times in this example) (step S32: NO). When
determining that the pressure of the service brake circuit
15 is 450 kPa or less (step S32: YES), the air dryer ECU
11 causes the display 20 to display the error code "E4"
indicative of the service brake circuit 15 having an error
(step S33).
[0069] When determining that the pressure of the serv-
ice brake circuit 15 is more than 450 kPa (step S26: YES),
the air dryer ECU 11 determines whether the driver wears
the seat belt at the driver’s seat (step S27). When deter-
mining that the driver does not wear the seat belt at the
driver’s seat (step S27: NO), the air dryer ECU 11 re-
peatedly makes the determination.
[0070] In contrast, when determining that the driver
wears the seat belt at the driver’s seat (step S27: YES),
the air dryer ECU 11 prepares the release of the electric
parking brake (EPB) at step S28. More specifically, when
the accelerator pedal is stepped on and the vehicle speed
reaches a predetermined value or more, the air dryer
ECU 11 automatically releases the parking brake or al-
ternatively, releases the parking brake based on the man-
ual operation on the electric parking brake switch
EPBSW.

<Automatic Release Operation>

[0071] Next, operations to be performed when the re-
lease of the electric parking brake EPB is prepared will
be described with reference to Fig. 5. These operations
are for automatically releasing the electric parking brake
EPB with the trigger being the release of the electric park-
ing brake EPB having been prepared.
[0072] The air dryer ECU 11 determines whether the
release of the electric parking brake EPB has been pre-
pared (step S41). More specifically, determination is
made as to whether the release preparation has been
made for the release of the parking brake. When deter-
mining that the release of the electric parking brake EPB
is not prepared (step S41: NO), the air dryer ECU 11
proceeds to step S101 shown in Fig. 3 and determines
whether the release of the electric parking brake EPB is
prepared multiple times (four times in this example) (step
S101: NO, steps S4 to S10 and S41).
[0073] In contrast, when it has been determined mul-
tiple times (four times in this example) that the release
of the electric parking brake EPB is not prepared (step
S101: YES) although the release of the electric parking
brake EPB is prepared (step S10), the air dryer ECU 11
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causes the display 20 to display an error code "E2" in-
dicative of the electric parking brake EPB having an error
(step S102).
[0074] Subsequently, as shown in Fig. 5, when deter-
mining that the release of the electric parking brake EPB
has been prepared (step S41: YES), the air dryer ECU
11 determines whether the operation amount of the ac-
celerator pedal (e.g., the stepping angle of the acceler-
ator pedal) is more than 0 (step S42). More specifically,
determination is made as to whether the accelerator ped-
al is stepped on by the driver to drive the vehicle. When
determining that the stepping angle of the accelerator
pedal is 0 (step S42: NO), the air dryer ECU 11 actuates
the electric parking brake EPB (step S47) and proceeds
to step S42.
[0075] When determining that the stepped angle of the
accelerator pedal is more than 0 (step S42: YES), the air
dryer ECU 11 determines whether the engine torque is
more than a predetermined value (XNm) (step S43).
When determining that the engine torque is the prede-
termined value (XNm) or less (step S43: NO), the air
dryer ECU 11 actuates the electric parking brake EPB
(step S47) and then proceeds to step S42.
[0076] When determining that the engine torque is
more than the predetermined value (XNm) (step S43:
YES), the air dryer ECU 11 releases the electric parking
brake EPB (step S44).
[0077] Subsequently, the air dryer ECU 11 determines
whether the pressure of the parking brake circuit 14 is
more than 450 kPa (step S45). More specifically, when
the pressure of the parking brake circuit 14 as detected
by the pressure sensor PU is 450 kPa or less, it is deter-
mined that the parking brake is in operation with the
spring of the spring brake chamber 7. When determining
that the pressure of the parking brake circuit is 450 kPa
or less (step S45: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E3" indicative of the
parking brake circuit 14 having an error (step S48).
[0078] In contrast, when determining that the pressure
of the parking brake circuit is more than 450 kPa (step
S45: YES), the air dryer ECU 11 determines whether the
display 20 is displaying "Parking Off’ (step S46). When
determining that the display 20 is not displaying "Parking
Off’ (step S46: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E5" indicative of the
display 20 having an error (step S49). When the display
on the display 20 is not possible, the air dryer ECU 11
alerts the driver to the error by sound or the like.
[0079] When determining that the display 20 is display-
ing "Parking Off" (step S46: YES), the air dryer ECU 11
remains to stand by until the next operation.

<Manual Release Operation>

[0080] Next, alternative operations to be performed
when the release of the electric parking brake EPB is
prepared will be described with reference to Fig. 6. These
operations are for manually releasing the electric parking

brake EPB when the release of the electric parking brake
EPB is prepared.
[0081] The air dryer ECU 11 determines whether the
release of the electric parking brake EPB is prepared
(step S51). More specifically, determination is made as
to whether the release preparation has been made for
releasing the parking brake. When determining that the
release of the electric parking brake EPB is not prepared
(step S51: NO), the air dryer ECU 11 proceeds to step
S101 shown in Fig. 3 and determines whether the release
of the electric parking brake EPB is prepared multiple
times (four times in this example) (step S101: NO, steps
S4 to S10 and S51).
[0082] In contrast, when it has been determined mul-
tiple times (four times in this example) that the release
of the electric parking brake EPB is not prepared (step
S101: YES) although the release of the electric parking
brake EPB is prepared (step S10), the air dryer ECU 11
causes the display 20 to display the error code "E2" in-
dicative of the electric parking brake EPB having an error
(step S102).
[0083] As shown in Fig. 6, the air dryer ECU 11 deter-
mines whether the electric parking brake switch EPBSW
has been released (step S52). More specifically, deter-
mination is made as to whether the electric parking brake
switch EPBSW has been released to release the parking
brake. When determining that the electric parking brake
switch EPBSW is not released (i.e., the electric parking
brake switch EPBSW is in operation) (step S52: NO), the
air dryer ECU 11 actuates the electric parking brake EPB
(step S56) and proceeds to step S52.
[0084] In contrast, when determining that the electric
parking brake switch EPBSW is released (step S52:
YES), the air dryer ECU 11 causes the electric parking
brake (EPB) to be released (step S53).
[0085] Subsequently, the air dryer ECU 11 determines
whether the pressure of the parking brake circuit 14 is
greater than 450 kPa (step S54). More specifically, when
the pressure of the parking brake circuit 14 as detected
by the pressure sensor PU is 450 kPa or less, it is deter-
mined that the parking brake is in operation with the
spring of the spring brake chamber 7. When determining
that the pressure of the parking brake circuit is 450 kPa
or less (step S54: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E3" indicative of the
parking brake circuit 14 having an error (step S57).
[0086] In contrast, when determining that the pressure
of the parking brake circuit is more than 450 kPa (step
S54: YES), the air dryer ECU 11 determines whether the
display 20 is displaying "Parking Off’ (step S55). When
determining that the display 20 is not displaying "Parking
Off’ (step S55: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E5" indicative of the
display 20 having an error (step S58). When the display
on the display 20 is not possible, the air dryer ECU 11
alerts the driver to the error by sound or the like.
[0087] When determining that the display 20 is display-
ing "Parking Off" (step S55: YES), the air dryer ECU 11
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remains to stand by until the next operation.

<Operations during Loss of Power Source>

[0088] Next, operations to be performed when the pow-
er source for the electric parking brake EPB is lost will
be described with reference to Fig. 7. These operations
are commenced with the trigger being the loss of the
power source for the electric parking brake EPB.
[0089] The air dryer ECU 11 determines whether the
electric parking brake EPB has lost the power source
(step S61). More specifically, determination is made as
to whether the parking brake has lost the power source.
When determining that the electric parking brake EPB
has not lost the power source (step S61: NO), the air
dryer ECU 11 remains to stand by until the next operation.
[0090] In contrast, when determining that the electric
parking brake EPB has lost the power source (step S61:
YES), the air dryer ECU 11 determines whether the dis-
play 20 is displaying "Parking Failed" (step S62). When
determining that the display 20 is not displaying "Parking
Failed" (step S62: NO), the air dryer ECU 11 causes the
display 20 to display the error code "E5" indicative of the
display 20 having an error (steps S62). When the display
on the display 20 is not possible, the air dryer ECU 11
alerts the driver to the error by sound or the like.
[0091] When determining that the display 20 is display-
ing "Parking Failed" (step S62: YES), the air dryer ECU
11 switches off the electric parking brake EPB (step S63).
Then, the air dryer ECU 11 sets up the emergency mode
(step S64) and changes the power source to a battery
(step S65).
[0092] Subsequently, the air dryer ECU 11 determines
whether the vehicle speed is 0 km/h (step S66). More
specifically, determination is made to check whether the
vehicle is in a stopped state. When determining that the
vehicle speed is not 0 km/h (step S66: NO), the air dryer
ECU 11 repeats the determination until the vehicle speed
becomes 0 km/h.
[0093] In contrast, when determining that the vehicle
speed is 0 km/h (step S66: YES), the air dryer ECU 11
causes the electric parking brake EPB to be automatically
actuated (step S67).
[0094] Subsequently, the air dryer ECU 11 determines
whether the pressure of the parking brake circuit 14 is
less than 450 kPa (step S68). More specifically, when
the pressure of the parking brake circuit 14 as detected
by the pressure sensor PU is less than 450 kPa, it is
determined that the parking brake is in operation with the
spring of the spring brake chamber 7. When determining
that the pressure of the parking brake circuit is 450 kPa
or more (step S68: NO), the air dryer ECU 11 repeats
the determination until the pressure of the parking brake
circuit 14 becomes less than 450 kPa.
[0095] When determining that the pressure of the park-
ing brake circuit is less than 450 kPa (step S68: YES),
the air dryer ECU 11 determines whether the display 20
is displaying "Parking On" (step S69). When determining

that the display 20 is not displaying "Parking On" (step
S69: NO), the air dryer ECU 11 causes the display 20 to
display the error code "E5" indicative of the display 20
having an error (step S72). When the display on the dis-
play 20 is not possible, the air dryer ECU 11 alerts the
driver to the error by sound or the like.
[0096] When determining that the display 20 is display-
ing "Parking On" (step S69: YES), the air dryer ECU 11
causes the display 20 to display the error code "E2" in-
dicative of the electric parking brake EPB having an error
(step S102).

<Operation Stop>

[0097] With reference to Fig. 8, next, a description will
be given of operations after the stop of the vehicle and
before the commencement of the actuation of the parking
brake. When the vehicle is stopped, the service brake is
normally in operation with the brake pedal BP stepped on.
[0098] The air dryer ECU 11 determines whether the
electric parking brake switch EPBSW is in operation (step
S81). More specifically, determination is made as to
whether the electric parking brake switch EPBSW is in
operation for actuating the parking brake. When deter-
mining that the electric parking brake switch EPBSW is
not in operation (step S81: NO), the air dryer ECU 11
proceeds to step S86.
[0099] In contrast, when determining that the electric
parking brake switch EPBSW is in operation (step S81:
YES), the air dryer ECU 11 actuates the electric parking
brake (EPB) (step S82). Then, the air dryer ECU 11 de-
termines whether the pressure of the parking brake circuit
14 is less than 450 kPa (step S83). More specifically,
when the pressure of the parking brake circuit 14 as de-
tected by the pressure sensor PU is less than 450 kPa,
it is determined that the parking brake is in operation with
the spring of the spring brake chamber 7. When deter-
mining that the pressure of the parking brake circuit is
450 kPa or more (step S83: NO), the air dryer ECU 11
repeatedly makes the determination until the pressure of
the parking brake circuit 14 becomes less than 450 kPa
(step S89: NO). When determining that the pressure of
the parking brake circuit 14 is 450 kPa or more by re-
peating the determination multiple times (four times in
this example) (step S89: YES), the air dryer ECU 11 caus-
es the display 20 to display the error code "E3" indicative
of the parking brake circuit 14 having an error (step S90).
[0100] When determining that the pressure of the park-
ing brake circuit 14 is less than 450 kPa (step S83: YES),
the air dryer ECU 11 determines whether the display 20
is displaying "Parking On" (step S84). When determining
that the display 20 is not displaying "Parking On" (step
S84: NO), the air dryer ECU 11 causes the display 20 to
display the error code "E5" indicative of the display 20
having an error, alerts the driver to the error by sound or
the like (step S91).
[0101] In contrast, when determining that the display
20 is displaying "Parking On" (step S84: YES), the air
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dryer ECU 11 determines whether the vehicle speed is
0 km/h (step S85). More specifically, the air dryer ECU
11 determines that the vehicle is not traveling. When de-
termining that the vehicle speed is not 0 km/h (step S85:
NO), the air dryer ECU 11 proceeds to step S90.
[0102] When determining that the vehicle speed is 0
km/h (step S85: YES), the air dryer ECU 11 determines
whether the ignition (IG) is off (OFF state) (step S86).
More specifically, the air dryer ECU 11 determines
whether the engine 3 of the vehicle is in a stopped state.
When determining that the ignition (IG) is on (ON state)
(step S86: NO), the air dryer ECU 11 proceeds to step
S81.
[0103] When determining that the ignition (IG) is in the
OFF state (step S86: YES), the air dryer ECU 11 deter-
mines whether the electric parking brake (EPB) is in op-
eration (step S87). When determining that the electric
parking brake (EPB) is in operation (step S87: YES), the
air dryer ECU 11 terminates its processing (step S88).
[0104] When determining that the electric parking
brake (EPB) is not in operation (step S87: NO), the air
dryer ECU 11 causes the display 20 to sound a buzzer
at the driver’s seat (step S92). Subsequently, the air dryer
ECU 11 actuates the electric parking brake (EPB) (step
S93). The air dryer ECU 11 then determines whether the
pressure of the parking brake circuit 14 is less than 450
kPa (step S94). When determining that the pressure of
the parking brake circuit is 450 kPa or more (step S94:
NO), the air dryer ECU 11 repeatedly makes the deter-
mination until the pressure of the parking brake circuit 14
becomes less than 450 kPa (step S97: NO). When de-
termining that the pressure of the parking brake circuit
14 is 450 kPa or more by repeating the determination
multiple times (four times in this example) (step S97:
YES), the air dryer ECU 11 causes the display 20 to dis-
play the error code "E3" indicative of the parking brake
circuit 14 having an error (step S98).
[0105] In contrast, when determining that the pressure
of the parking brake circuit 14 is less than 450 kPa (step
S94: YES), the air dryer ECU 11 determines whether the
display of parking on the display 20 has blinked (step
S95). When determining that the display of parking on
the display 20 has not blinked (step S95: NO), the air
dryer ECU 11 causes the display 20 to display the error
code "E5" indicative of the display 20 having an error, or
alerts the occupant to the error by sound or the like (step
S96).
[0106] When determining that the display of parking
on the display 20 has blinked (step S95: YES), the air
dryer ECU 11 proceeds to step S88.
[0107] As described above, the present embodiment
achieves the following advantages.

(1) The air dryer ECU 11 electrically controls the
parking brake via the actuator 12. More specifically,
the air dryer ECU 11 actuates the actuator 12 by an
electric signal, and the actuator 12 provided to the
axle actuates the parking brake. Therefore, the elec-

tric control is enabled in a configuration where the
air brake is used.
Further, as compared to a configuration where the
controller is provided to each of the axles, the size
of the devices provided at the axle is reduced. Fur-
ther still, since each component from the air dryer
ECU 11 through the actuators 12 of the axles are
driven by an electric signal, the responsiveness is
further enhanced as compared to a mechanical sys-
tem controlled only by compressed dry air.
(2) By electrifying the parking valve PV (solenoid
valve), the first relay valve RV1, and the like with the
driver 13, the parking brake is actuated with the com-
pressed dry air.
(3) The air dryer ECU 11 easily acquires the opera-
tion information of the parking brake through the in-
vehicle network NW.
(4) When a failure is detected, the air dryer ECU 11
maintains the current status of the parking brake.
Thus, a safe operation is realized by maintaining the
current status even when a failure (e.g., failure in the
supply of the compressed dry air) occurs.

[0108] The embodiment described above may be mod-
ified as will be described below.
[0109] In the embodiment described above, the park-
ing brake system is applied to a trailer, but may be applied
to other vehicles such as trucks. When the parking brake
system is applied to a truck, the trailer control valve TCV
is omitted, and each axle is provided with the actuator
12, such that each actuator 12 is controlled by the air
dryer ECU 11.
[0110] As shown in Fig. 9, which discloses an example,
not covered by the invention, as claimed, the air dryer
ECU 11 may directly output to a driver 16 the control
signal for actuating the parking brake, to actuate the park-
ing brake by a chamber 9 driven by the motor 8.
[0111] In the example described above, the service
brake is configured to be controlled via the ABSECU 30
(i.e., the controller for the antilock brake system (ABS)).
However, the service brake may be configured to be con-
trolled via another controller such as an electronically-
controlled brake system (EBS) or a traction control sys-
tem (TCS).
[0112] In the example described above, when a failure
is detected, the air dryer ECU 11 maintains the current
status of the parking brake, but the current status of the
parking brake does not have to be maintained.
[0113] In the example described above, the air dryer
ECU 11 acquires the operation information of the parking
brake through the in-vehicle network NW, but the oper-
ation information of the parking brake may be directly
acquired without the in-vehicle network NW.

DESCRIPTION OF THE REFERENCE NUMERALS

[0114] 1...Tractor; 2...Trailer; 3...Engine; 4...Compres-
sor; 5...Air Dryer; 6...Service Brake Chamber; 7...Spring
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Brake Chamber; 7a...First Control Chamber; 7b...Sec-
ond Control Chamber; 8...Motor; 9...Chamber; 11...Air
Dryer ECU; 12...Actuator; 13...Driver; 14...Parking Brake
Circuit; 15...Service Brake Circuit; 20...Display; 30...AB-
SECU; BL...Brake Lamp; BP...Brake Pedal; BV...Brake
Valve; EPBSW...Electric Parking Brake Switch; NW...In-
Vehicle Network; P1...First Supply Port; P2...Second
Supply Port; P3...Output Port; P11...Eleventh Port;
P12...Twelfth Port; P21...Twenty-First Port; P22...Twen-
ty-Second Port; P23...Twenty-Third Port; P25...Twenty-
Fifth Port; P41...Forty-First Port; P42...Forty-Second
Port; P43...Forty-Third Port; PCV...Pressure Control
Valve; PSW...Pressure Switch; PU...Pressure Sensor;
PV...Parking Valve; RV1...First Relay Valve; RV2...Sec-
ond Relay Valve; S1...First Solenoid; S2...Second Sole-
noid; S3...Third Solenoid; SV...Shuttle Valve; T1...First
Air Tank; T2...Second Air Tank; TCV...Trailer Control
Valve; TPV...Test Position Valve; W1...First Axle;
W2...Second Axle; WF...Axle Of Front Wheel; WR...Axle
Of Rear Wheel

Claims

1. A parking brake system for electrically controlling a
parking brake of a vehicle, the parking brake system
comprising:

a parking brake provided for each of the two
wheels of at least one axle of the vehicle;
an air dryer controller (11) provided to an air dry-
er (5) and configured to electrically control the
parking brake, the air dryer (5) being configured
to dry compressed air for use in the parking
brake;
a pressure sensor (PU) configured to detect a
pressure value of the dry compressed air that is
supplied to the parking brake; and
an actuator (12) provided for each axle of the
vehicle that is supplied with a parking brake and
configured to actuate the parking brake with the
dry compressed air in accordance with an elec-
tric signal from the air dryer controller (11),
characterized in that the air dryer controller
(11) is configured to determine an operating con-
dition of the parking brake based on the detected
pressure value and to output an electric signal
based on the determination to electrically control
the parking brake, and wherein
the actuator (12) includes

a solenoid valve (PV) configured to control
supply of the compressed air to the parking
brake, and
a driver (13) configured to actuate the park-
ing brake by electrifying the solenoid valve
(PV) based on the electric signal from the
air dryer controller (11),

the driver is electrically connected to the sole-
noid valve (PV) and actuates the parking brake
by electrifying the solenoid valve (PV), and
the driver is configured to shift the solenoid valve
to one of a filling position where dry compressed
air is delivered to a downstream side, a neutral
position where supply of the dry compressed air
is blocked, and a discharge position where the
dry compressed air on the downstream side is
discharged to an outside by electrifying the so-
lenoid valve.

2. The parking brake system according to claim 1,
wherein the air dryer controller (11) is connected to
an in-vehicle network (NW) configured to transmit
data of mutually connected devices, and configured
to acquire operation information of the parking brake
through the in-vehicle network (NW).

3. The parking brake system according to claim 1 or 2,
wherein the air dryer controller (11) is configured to
perform failure detection through the in-vehicle net-
work, and configured to maintain current status of
the parking brake when detecting a failure.

4. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to
determine one or more of:

whether the parking brake is actuated when the
vehicle is activated from its parking status;
when a parking brake switch is operated, wheth-
er the parking brake is actuated according to the
operation of the parking brake switch;
whether the parking brake is released before the
vehicle starts to drive;
whether the parking brake is actuated when a
power source for the vehicle is lost; and
whether the parking brake is actuated when the
vehicle stops.

5. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to,
when the vehicle is activated from its parking status,
determine that the parking brake is prepared to be
released if
the pressure value of a parking brake circuit is less
than a predetermined value;
the vehicle speed is 0 km/h;
a brake pressure of a service brake circuit is greater
than a predetermined value; and
a vehicle driver wears a seat belt at a driver’s seat
is detected.

6. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to
determine that a parking brake switch is on and the
parking brake is prepared to be released if
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the parking brake switch is on;
the pressure value of a parking brake circuit is less
than a predetermined value;
the vehicle speed is 0 km/h;
a brake pressure of a service brake circuit is greater
than a predetermined value; and
a vehicle driver wears a seat belt at a driver’s seat
is detected.

7. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to
permit the parking brake to be released if
an accelerator pedal is stepped on before the vehicle
starts to drive, and
an engine torque is more than a predetermined val-
ue.

8. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to
permit the parking brake to be actuated if
a power source for the vehicle is lost, and
the vehicle speed is 0 km/h.

9. The parking brake system according to claim 1,
wherein the air dryer controller (11) is configured to,
when the vehicle stops, permit an ignition to be
switched off if
the vehicle speed is 0 km/h, and
the parking brake is actuated.

Patentansprüche

1. Parkbremsensystem zur elektrischen Steuerung ei-
ner Parkbremse eines Fahrzeugs, wobei das Park-
bremsensystem aufweist:

eine Parkbremse, die für jeweils zwei Räder an
mindestens einer Achse des Fahrzeugs vorge-
sehen ist;
eine Lufttrocknungssteuerung (11), die an einer
Lufttrocknungseinheit (5) vorgesehen und aus-
gebildet ist, die Parkbremse elektrisch zu steu-
ern, wobei die Lufttrocknungseinheit (5) ausge-
bildet ist, komprimierte Luft zur Verwendung in
der Parkbremse zu trocknen;
einen Drucksensor (PU), der ausgebildet ist, ei-
nen Druckwert der trockenen komprimierten
Luft, die der Parkbremse zugeführt wird, zu er-
fassen; und
einen Aktuator (12), der für jede Achse des Fahr-
zeugs, die mit einer Parkbremse versehen ist,
vorgesehen und ausgebildet ist, die Parkbrem-
se mit der trockenen komprimierten Luft ent-
sprechend einem elektrischen Signal aus der
Lufttrocknungssteuerung (11) zu betätigen,
dadurch gekennzeichnet, dass
die Lufttrocknungssteuerung (11) ausgebildet

ist, einen Betriebszustand der Parkbremse auf
der Grundlage des erfassten Druckwertes zu er-
mitteln und ein elektrisches Signal zum elektri-
schen Steuern der Parkbremse auf der Grund-
lage der Ermittlung auszugeben, und wobei
der Aktuator (12) aufweist

ein Magnetventil (PV), das ausgebildet ist,
die Zufuhr der komprimierten Luft zu der
Parkbremse zu steuern, und
eine Ansteuerung (13), die ausgebildet ist,
die Parkbremse durch Aktivieren des Mag-
netventils (PV) auf der Grundlage des elek-
trischen Signals aus der Lufttrocknungs-
steuerung (11) zu betätigen,

wobei die Ansteuerung elektrisch mit dem Ma-
gnetventil (PV) verbunden ist und die Parkbrem-
se durch Aktivieren des Magnetventils (PV) be-
tätigt, und
die Ansteuerung ausgebildet ist, durch Aktivie-
ren des Magnetventils das Magnetventil in eine
Füllstellung, in der trockene komprimierte Luft
einer stromabwärtigen Seite zugeführt wird, in
eine Neutralstellung, in der die trockene kom-
primierte Luft blockiert ist, und in eine Ausgabe-
stellung zu bringen, in der die trockne kompri-
mierte Luft auf der stromabwärtigen Seite nach
außen geführt wird.

2. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) mit einem fahrzeugin-
ternen Netzwerk (NW) verbunden ist, das ausgebil-
det ist, Daten von untereinander verbundenen Ge-
räten zu übertragen, wobei die Lufttrocknungssteu-
erung ausgebildet ist, Betriebsinformation der Park-
bremse über das fahrzeuginterne Netzwerk (NW) zu
erfassen.

3. Parkbremsensystem nach Anspruch 1 oder 2, wobei
die Lufttrocknungssteuerung (11) ausgebildet ist, ei-
ne Fehlererkennung über das fahrzeuginterne Netz-
werk auszuführen, und ferner ausgebildet ist, einen
aktuellen Status der Parkbremse beizubehalten,
wenn ein Fehler erkannt wird.

4. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist, zu er-
mitteln:

ob die Parkbremse betätigt ist, wenn das Fahr-
zeug aus einem parkenden Zustand aus akti-
viert wird; und/oder
wenn ein Parkbremsenschalter bedient wird, ob
die Parkbremse gemäß der Bedienung des
Parkbremsenschalters betätigt wird; und/oder
ob die Parkbremse gelöst wird, bevor das Fahr-
zeug zu fahren beginnt; und/oder ob die Park-
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bremse betätigt wird, wenn eine Energiequelle
für das Fahrzeug ausfällt; und/oder
ob die Parkbremse betätigt wird, wenn das Fahr-
zeug anhält.

5. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist zu be-
stimmen, dass die Parkbremse für das Lösen bereit
ist, wenn das Fahrzeug aus seinem Parkzustand aus
aktiviert wird, wenn
der Druckwert eines Parkbremsenkreises kleiner ist
als ein vorbestimmter Wert;
die Fahrzeuggeschwindigkeit 0 km/h ist;
ein Bremsendruck eines Servicebremskreises grö-
ßer ist als ein vorbestimmter Wert; und
an einem Fahrersitz erkannt wird, dass ein Fahr-
zeugführer einen Sicherheitsgurt angelegt hat.

6. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist zu er-
mitteln, dass ein Parkbremsenschalter eingeschal-
tet ist und die Parkbremse bereit ist, gelöst zu wer-
den, wenn
der Parkbremsenschalter eingeschaltet ist;
der Druckwert eines Parkbremskreises kleiner ist als
ein vorbestimmter Wert;
die Fahrzeuggeschwindigkeit 0 km/h beträgt;
ein Bremsendruck eines Servicebremskreises grö-
ßer ist als ein vorbestimmter Wert; und
an einem Fahrersitz erkannt wird, dass ein Fahr-
zeugführer einen Sicherheitsgurt angelegt hat.

7. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist, ein
Lösen der Parkbremse zuzulassen, wenn
ein Beschleunigerpedal betätigt wird, bevor das
Fahrzeug zu fahren beginnt, und
ein Motordrehmoment größer ist als ein vorbestimm-
ter Wert.

8. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist, ein
Betätigen der Parkbremse zuzulassen, wenn
eine Energiequelle für das Fahrzeug ausfällt, und
die Fahrzeuggeschwindigkeit 0 km/h beträgt.

9. Parkbremsensystem nach Anspruch 1, wobei die
Lufttrocknungssteuerung (11) ausgebildet ist, ein
Ausschalten der Zündung zuzulassen, wenn das
Fahrzeug anhält, wenn
die Fahrzeuggeschwindigkeit 0 km/h ist, und
die Parkbremse betätigt ist.

Revendications

1. Système de frein de stationnement pour contrôler
électriquement un frein de stationnement d’un véhi-

cule, le système de frein de stationnement
comprenant :

un frein de stationnement affecté à chacune des
deux roues d’au moins un essieu du véhicule ;
un contrôleur de sécheur d’air (11) affecté à un
sécheur d’air (5) et configuré pour contrôler élec-
triquement le frein de stationnement, le sécheur
d’air (5) étant configuré pour sécher un air com-
primé à utiliser dans le frein de stationnement ;
un capteur de pression (PU) configuré pour dé-
tecter une valeur de pression de l’air comprimé
sec qui est fourni au frein de stationnement ; et
un actionneur (12) affecté à chaque essieu du
véhicule qui est fourni avec un frein de station-
nement et configuré pour actionner le frein de
stationnement avec l’air comprimé sec confor-
mément à un signal électrique issu du contrôleur
de sécheur d’air (11),
caractérisé en ce que le contrôleur de sécheur
d’air (11) est configuré pour déterminer une con-
dition de fonctionnement du frein de stationne-
ment selon la valeur de pression détectée et
pour générer un signal électrique selon la déter-
mination pour contrôler électriquement le frein
de stationnement, et dans lequel l’actionneur
(12) inclut
une électrovalve (PV) configurée pour contrôler
une alimentation en l’air comprimé du frein de
stationnement, et
un pilote (13) configuré pour actionner le frein
de stationnement en excitant électriquement
l’électrovalve (PV) selon le signal électrique issu
du contrôleur de sécheur d’air (11),
le pilote est électriquement connecté à l’électro-
valve (PV) et actionne le frein de stationnement
en excitant électriquement l’électrovalve (PV),
et
le pilote est configuré pour faire passer l’élec-
trovalve à une d’une position de remplissage où
un air comprimé sec est fourni à un côté aval,
d’une position neutre où une alimentation en l’air
comprimé sec est bloquée, et d’une position de
décharge où l’air comprimé sec sur le côté aval
est déchargé vers un extérieur en excitant élec-
triquement l’électrovalve.

2. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est connecté à un réseau embarqué en
véhicule (NW) configuré pour transmettre des don-
nées de dispositifs mutuellement connectés, et con-
figuré pour acquérir des informations de fonctionne-
ment du frein de stationnement via le réseau embar-
qué en véhicule (NW).

3. Le système de frein de stationnement selon la re-
vendication 1 ou 2, dans lequel le contrôleur de sé-
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cheur d’air (11) est configuré pour effectuer une dé-
tection de défaillance via le réseau embarqué en vé-
hicule, et configuré pour maintenir un état courant
du frein de stationnement en cas de détection d’une
défaillance.

4. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour déterminer un ou plu-
sieurs de :

si le frein de stationnement est ou non actionné
lorsque le véhicule est activé depuis son état de
stationnement ;
lorsqu’un commutateur de frein de stationne-
ment est activé, si le frein de stationnement est
ou non actionné selon l’activation du commuta-
teur de frein de stationnement ;
si le frein de stationnement est ou non libéré
avant que le véhicule commence à se déplacer ;
si le frein de stationnement est ou non actionné
lorsqu’une source d’énergie pour le véhicule est
perdue ; et
si le frein de stationnement est ou non actionné
lorsque le véhicule s’arrête.

5. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour, lorsque le véhicule est
activé depuis son état de stationnement, déterminer
que le frein de stationnement est préparé pour être
libéré si
la valeur de pression d’un circuit de frein de station-
nement est inférieure à une valeur prédéterminée ;
la vitesse de véhicule est de 0 km/h ;
une pression de frein d’un circuit de frein de service
est supérieure à une valeur prédéterminée ; et
un conducteur de véhicule qui porte une ceinture de
sécurité sur un siège de conducteur est détecté.

6. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour déterminer qu’un com-
mutateur de frein de stationnement est actif et que
le frein de stationnement est préparé pour être libéré
si
le commutateur de frein de stationnement est actif ;
la valeur de pression d’un circuit de frein de station-
nement est inférieure à une valeur prédéterminée ;
la vitesse du véhicule est de 0 km/h ;
une pression de frein d’un circuit de frein de service
est supérieure à une valeur prédéterminée ; et
un conducteur de véhicule qui porte une ceinture de
sécurité sur un siège de conducteur est détecté.

7. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour permettre au frein de

stationnement d’être libéré si
une pédale d’accélérateur est enfoncée avant que
le véhicule commence à se déplacer, et
un couple de moteur est supérieur à une valeur pré-
déterminée.

8. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour permettre au frein de
stationnement d’être actionné si
une source d’énergie pour le véhicule est perdue, et
la vitesse de véhicule est de 0 km/h.

9. Le système de frein de stationnement selon la re-
vendication 1, dans lequel le contrôleur de sécheur
d’air (11) est configuré pour, lorsque le véhicule s’ar-
rête, permettre à un allumage d’être arrêté si
la vitesse de véhicule est de 0 km/h ; et
le frein de stationnement est actionné.
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